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v ioom*as 
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mmi] (AjTOrtiijfcsa) 

R> a R 2 b R 3 0 SiO (4 _ a _ b _ c)/2 (1) 

-meomX'h*). a, bWdl 0.5£a£1.0, 0.2^ 
bS0.5. 0.2Scg0.8*»-3l.0<a+b+c<2.0*j)lfi , t* 
EfTC**. ) 7*5*1, lWC7x-/«i2l 

-R^MWISiOs/ 2 #fi(R{iR 1 X«iR 3 ) 2r««-TI)SiJS^ 

lOOfiigff 

(B)T^«JS5e(2) 
R4 d H e R5 f SiO (4 . (i - (! _ f)/2 (2) 

tt«*T"J>9, d. e&tffJi, 0.4SdsS1.0. 0.5Se 
£0.8. 0.7SfS1.23&*-3l.8<d+e+f<3.0S:})|Ji-fi 

±<0SiH£ b Hflttl*/MfS>\4 FDy'x y^'J i/ 
ndftfy lMOOttUH 

***** i fc «r«tti:**f«lifflHfc£S' 'J n-yttli 

[M*3S2] TOflJ^dJTftfjSft**/^/* 
y i/n=Jf-9->2i^ i F^afi^(2)T^§ti.l»^;^yA 

ft 6 ; k i zmnmmmi' y 

yyW Hoy'x ysKU S/n*^v<oJHtf*W53feW>.08fil 

tc* * w« j: -r inxm 1 x« 2 tjattotfap 
*jhi ~3<ovi-fft*»i ^tsmntmmm^v 3- 
fcffln*flai5/ y 3->«iiMiii^*jR«fl:s^^ 

*i**m 

Clf*3l6] ftimSUIS K6911)**29.4MPa(3.00kgf 

/■» ) ja±T * * £ t * ^at -tt mm 5 tzsmm 

[I**JS7 ] A-3yM»BH-CfK(JIS K7060) Lfc 



[0001] 
[0002] 

sbKtt. wmmzmtuzmmb ix 

&<mtlXt5<). OAiS, g» 

I). 

[0003] a*. 2*. «ftiii»sr««tmJ4aia: 

nmztix^z. *x'i>~/V3-ymmfflim®.. 
xmmmz&^xm^mmuzit^x&tixii 0 . 

[0 004] S/'J3->«BWSr*» , Cfc. WBPFll-161 
W&WcltRSfiTV* J: itrfttflBflSI^U 3-> 

ffifliffl^fe{i*^JSti§ipffio«i^s^y y 3-y 

ft. tH. s/ya-y«W4*»J(SWK)AS*»6#- 

[00053 u>u mwn-m<&$tmtzM?pZii 
X^lXo flrS/U 3-y^|jiffl^{i3SJKco^r±ieco 

6. 

[0006] 

WWttWJfcL J: 0 b t&mmi ±.lz&Ktz J: 3 =5rffi# 
t«i&^<. *5MBwiflWi, «l«K)WBW. & 

mx\ ttmtzmmimxttu tonmexbt 

[0007] 

a, »fcilliH1l«aWBltti*i±S-ii:6fcftt:li. 
<nn- itHEXmiMStCh h £ b fe^ffi L . 7x-^ 

x^y k fcflftfflHfcs* a £ k c«t 0 *a 

[0 008]T=2ri?*>. 
(A)WM«(1) 
Ri a R2 b R3 c SiO (4 . a . b . c)/2 (1) 
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-mnmX'h'O. a, b&lfcfi. 0.5SaS1.0. 0.2S 
bS0.5. 0.2Sc^0.8*Ol.0<a+b+c<2.05r)lfi-ri. 
B8re*l>. ) T'lcStu l^*iC7x-;P3it2ffl 

-R 2 »&WJSi0 3/ 2#{4(R{iR l X{iR 3 )SrfltfiK1-|»Sifii i 
0£tf-<D«iJ-£a*70mol %UltT'* h JnVtiJXV vn* 
tf> 100S*^(B)Wfi^5^(2) 

R 4 dHeR 6 f S iO(4-d-e-f) /2 (2) 

mmmX'h *) , d, efttff li, 0.4Sd£1.0. 0.5;Se 
£0.8, 0.7£f£1.2«>Ol.8<d+e+f<3.0£}1f£'tl> 
lER?**. ) T'*£ill>l4H i +{;:7xx;|,£i;2ffl& 

(OtFn^yjWfcRfcJBIBI 

SJffifcSlItJW-*. 
[0009] 

imnmtmm kit. *mi&zt>£.mi<mi 

R 1 a R2 b R3 c SiO(4- a . b . o)/2 (1) 

R i Ji7x-;i^. mi.9mm.=Fm-~\MT)\, 

ir^at, R 3 t2:?xx;[^tm^x;i«^Hl 

Hi^XTftO, a, b&tfcii, 0.5Sa^l.O, 0.2S 
bS0.5, 0.2ScS0.8**Ol.0<a+b+c<2.0Sr»fl^* 

iE»T*i. )-c«3*u 1 frf-Wzy x-;u*t2ffl 
Ja±<07/^-;PSfcS*WL, ^SiJK^fcW* =Si 
-R**aWBiOg/ 2 JW&flWiR 1 XttR 3 ) *«WW*Si Wf 
cD£ft^ffl-£a*70inol %£LtC* I. WiJjifi U S^o* 

[0 0 1 03 ¥*MB«(1)K*J^T. 1.0<a+b+c< 
2.0 (-f&£>*>. 2.0/2^ (4-a-b-c)/2S3.0/2) A^a» 

RSi03 /2 #{ast/si02*fir^iax«±2SULh#*-ri.^ 

«#*!>Ui3&^@«&£Dk<DT'*y, =Si-R2«w 

r 2 7***1* r^^-;uag*J^«fi^ (2) 7*s*is 

■XfrtiSM Fn^xy^U^ndfHfyc7)**i:t h'n 

. »4 L < tel . 3<a+b+c<l. 77** . 
tta. Z.<r)*ivii y xo*-? y{±R2Si03 /2 #<i££ 

[0 0 1 1] Wtt(W(l)fctJ^T, RM±7x-;« 



7* 0 . R 2 li^If 7&2~10<D7/^:i;l^7* *) , 
TVl^x/pgfc LTkL trvu*. TU^«. Tn^- 

7i>t'x;Pg##2U\ 

[00 1 23 ifc. ¥*WIWW<l>fc*iVYC, R 3 li7x 

JMbk*£fc LTtiJK*lSfflftl~2(). £*)il< til— 

W6*u £*>J:dfrJIHfc**Si: LTJlttWfcli. 

tert-y^a, ^#^/ksiBsw)r;Wf;u*. 
o^df ^ ^ d r )im$c?>®mmtfcm 

75/Wf7W^ 3,3,3-hy7;^PrDt , ;P^WNO 
asK*^*. 7xy4r^^cO#fi^^T;U3df^<7) 

*. 

[001 33 ¥%fflJS^(l)CfcV^, 7i-/«^ 
W*£5r$-a{i0.5£a£1.0, ff4L<{40.55SaS0.95 

t*4. 7i x/u**«# z (Dmx wit^k m. 

[0014] T^ttJSaitWfcfev^. T/^^/I^feo 
**at5ctW40. 2g bSO. 5, 4 L < {±0. 25SbS0. 4 

57*6. b*>-o.2ct r>'jr%^tRmitmm%Mf 
$ztzmmitmm<%~>xi£o. ttz. *m 

Bc^(l)-C**>S<iS^;^y^Ui/n^y(iT^ffl 
«*(2)"C*S<xs*;^y^N>f Hn^'xy^y^-Ddf 

*t> t b H o *s y ;HfcRl6 LT3BWMI*»jftt 4 fc v ^ 
■CV^^J&t**. 

[0 0 1 5] T*MM«<l>le*iVYC, R3-c*^^&- 

fcO9^*^0.2ScS0.8, #4 L<«40.25ScS0.7t 

■rs. 

[ 0 0 1 6 3 S fete. ffl^c7)Sft«tt*^S=5:giS& 
WMtfctftafcfcfcli. a. bat>*c^±IE^fr*?S 
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K^fc*f-tl.=Si-R2»atXRSi03 /2 *{i(R{iR'Xt±R 3 ) 
&««-ri»SiJg^^ti-OfiI^70mol%tLh, #4 L 
< (±75~95mol h £ k iW&JM** 4 . 
[00 17] -<B)«*- 

*4<B)S*U:. ¥l«a)fc«(2) 
R* d H e R5 f SiO (4 . (I . e . f)/2 (2) 

M<mX-h*), d. e&tff 14, 0.4£d£1.0, 0.5^e 
£0.8. 0.7SfS1.23&Ol.8<d+e+f<3.0*8lfi , t4 
]EBrC**. ) T*3*i*HWlC7x:yi'»i:a«a 

[00 1 8] ¥«Meft£(2)fc&Vvc. R 4 «i7xX/i/£ 
T* 0 . R 6 ii7 x ^l^ftV^RJR^JSW^Hiwiftft 

ate*o. wmtm&t ix\±. mwm\~~2Q. 

X Otf 4 L<ttlM0»H-XJ4JW«aH«XJ«KB<l 

TttattWfctt. x?-;i^s, rat/Hi, 4 

yrnt;«, 7f-/l^„ tert-7>;t^, 'v^/i^S 

x^XfA»tf)7?W/l«. 3,3.3- h U7;W 
Xhdfv* s 70^y», 7x/*i'£ 

aw fens o ifiwcitcjiFi l < 
x^at, ru^fl^mx'ht. 

[0 0 1 9] W»fc*(2)KtJ^T, 7x^;I/SO# 
SMfc^dHO. 4SMS1. 0. #4 L < tiO. 5£d£l. OT' 
h "J , d#0.4J: O^VikraGW^iW***** 
4 fcl . 0 J: 0 £V ^fcli^flaWKT** 

I. 

[0020] Wfflfifc£(2H=i^-C. 
*£K?£#*£^-teli0.5Se:S0.8, ff*L<{i0.6 
0 . e 36*0.5 J: t )'J?&^kBU&Att!toi& 

m^mmtm^ti-r. itzQ.woz^kmsAtfz-t 

r h tftRMftWffi < =Sr -a X 1 4 3 If *> 0 *\ 
(A) )S*!:«ttA ! iTtS. 4fc, <B)jS*tt(A) 

«*tf>*WWfc LTfWIt-* Wl*?«t»fc<l*fr< k t>2 

WlkeysmtlstlX^l £ k j&WC**. 
[002 1] *J&BJfcrt(2)fc*iVVC. RS-cusiii- 

«W)»)**«wtfl4, 0.7£«1.2, #4L<i40. 



8§=f £1 . 1 k th . f#0. 7 J: 0 4*5rv > k WIS****** 
+*k&S. 

[0022] ¥%*ft«^(2)tCfc^T, d N e, fliSfeK 
1.8<d+e+f<3.0, #4L<li2.0<d+e+f<2.5S9t 

ja-r h t <*>t* s . (b> <£*ii (a) m t Lfcftta 

< s 1.8<d+e+f<3.0 (-r%h*>. l/2=£d+e+fg2.2 

id t-r^zt^^xmmm^Kxim&ti-i 

ZktfX-%1. ZttiVi} J M Kayxy^'J 
=Vn*iry<D*Wlfc**1«ltfc# IT^T fcttfc*»4 

[0023] <B)**«e£*l4<A))S*100S*»ti*t 
LT, 1~100S*&, #4 L<{45~50S*gBk-f 

4fc. (A)j£#if?)7/Hrx;P£l noltSttl. (B) 
&**<^4*K^£*Sffi7(iP*>. SiHg)#0.5~ 
3nol s »t0.7~2.0»lk*S*Tfti£k* t Jff4L 

[00 24] -(Qjfc*- 

(O ft*?* 4 h HPS/ U / WkRCfflUBBi (A) ft*^7 
Si HgS) k <T> b H p S/ »J /WKRCt: J: « i 

fta4i»tHir;W3-;i.i:coRiB*, afta^Kk* 

uy-fymkcom. a^b'xr-fehr-br-h^oa 
wa^i^iwitti^w fefi* . zntvuis 

4««»Ta«(A)jS*t:»Ll~500ppi. »4L< 
{±2~100ppb-CAS. 

[0025] *fl6!^SI«!ftt:{4JJE(A)~(0**Klin 
Wfctt. !K>yh7-f7*^6fc*Wth*nvU;k 

^RJStt<oe«*a{i»K^ffi*^^;^y^U i/odf 

o*okm««»wr, www. w^"J- mm£wm 

[0026] #JD^Sv 'J 

T'J>SC:k* { #4U^ 

[0027] ^HH^fttWSfl^S/ U 3-y^lifflftift 

a , asR-t * £ k e J: o a^wscwk l , 2oo < c-c2^ra 

SRa-fkS-frTt*^, *OWBIWiJIS K6911fc*tTW 
Jg LfcttW3M6W29- 4MPa(3.00kgf/mm2 ) JJLk, ^'-3/1/ 
««ttTJIS K7060t3dtTai«L^«JK*«^3rD-C6 
0Rtk^4. 

[0028] 3-y®mm 
mmtfi'y a 7DT60UU:k ^ o mzttitzMz 

14. (A)Jft*«*SiM : JHC*tt4 =Si-R2»at>'RSi03 /2 
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o\%m±x'h*), fr-o (b) f&ttco ? j mm i m^mm 

^CO^M^SiMf- 1 WCft 1X0. 5M).8 ( 0.5^e^0. 
8) t^di&miZh&Zttf'imTfo*). ^ 3 TD60Jil 

±.<m%.*'m&fr t ix (a)^&i>'(b) mm x x 

)im<7)$ttm*?lX^< Z b T29.4MPa(3.00kgf/mi» 
2 )W±. «fi»t«tr34.3MPa(3.5kgf/m«)JaLh, 
W±39 . 2MPa (4 . Okgf /mm 2 ) VXtb V ^ ffi V «f 

[0029] *^HBco#jp^tM>-'j a-y®m&fflto 
^m^^txn^tiimmmmcommm^ti 

fcfcfctt, (A)aV(B)«4HiffiJStt36*ft^; kaWMfT 
* 0 . (A)jft^fc <B)j£#<0#Btf$S#1.47~1.57*>«H 
fcfc* t< , #£(A))fcfrk (B)jS#tf>Hifr* 

comm. 08ttT~ehz z t #m u >. 3 ^ i a & (a) 

J&Jh (B)ia^aV(0*^*tE^fe«ffilil*3!!fflMt 
LT»£*l*flHfc«i, »«58%m^i§ia$#85%W± 

[00 30] 

[letttw] jaTfEWfiavjusffitT. *m*%m 

Tt*0rv^ fflJf&SJiJIS K6911t*tT, «*{±JIS K 
7060KI|ltT^-3;WBOftfflV^;^8TDT» 

?Mlt(B4U-3400) TH£U:. 
[003 1] : T/P^-/t«#*-K U^^fy 

^n*->J-y<D£)£ 

7 x -/W MJ 7 o a y 9 > 54 . Og (55»1 %L f-^i; 
? DP :y 9 ^24. 7g(15mol UD 
v5^148.4g(30Bol%)c7)a^t!!lSrs 7y*zmX'bh 
tftKrCfciflR LfcrtSOOgRtf h ^x y200g<9i&-£?§ 

m. zmmzmixmrnx-mitz®, kmi 
u mm^m^LxmmmWii. 

%&tTfi%\,\ RKtffjhtf*fe. UMi^Ky** 

U «E*Wfc:J:oTNUxy£|l|t*U TIB 

¥%flJfcS(A)"C**<l, B*f**<l. 52630rn^rryw 

(CeH>o.66(CH 2 -CH)o.3fl(CH3)o.eoSiOi.278 (A) 
[0032] £fi£ffl2 : 7^^-;^^*^U^;^/ 

1 k |Biaico#)«T'7 x h 'J ^ no v9 y55» 
1%, ^7x^;l/^oo^5yi5iBoi%, 
^noi/5V30»l%<OftBll*4M»tJ:oT» TiB¥ 
%&l£sS(B) 7*S*U fflJMWl. 5569<DT/l^x;l^ 

(C6H5> 0 . 85 (CH 2 =CH) 0 . 30 (CH 3 ) 0 . soSiOi. 275 (B) 



[0033] £j£01 3 : T A^ryWMrtMf 'J */l^V 
^n^ifyO-S-jfc 

^JStW 1 b mm^mxy x x/Hs >j ? no y 7 y45mo 
1%, v7x-;P^nav5^15iol% s ^f-;wt-;W 
i/7nay7 y40«ol %<5Q&flD*#JB£ <koT\ TIBT 
%*flfi!c5S(C)-efl$*U B*f*W ■ 5450COT )Vr-)Vm 

(C6H 6 ) 0 . 76 (CH 2 =CH) 0 . 40 (CH 3 ) 0 . 40 SiO 1 . 2 25 (0 
[0034] : 7)V*-}Vm?i# U / 

£j£0IJ 1 b mnmXy x^h^DDy? y40mo 
1%. ^/I/t'x/Wj/? OD y60mol%^*jn*^» 
Ci-^t, TE¥*WBJ«5S<D>-C*3*i.. fflJfWl.507 

(Wo. 40 (CH 2 =CH) 0 . 60 (CH 3 ) 0 . eoSiO,. 20 (D) 
[00353 £j£0lJ5 : T^TX/l^fT* V *)\s1U 

&&M 1 b mtT&M-CX ^)VYV9uui/y V lOmol 
%. 7x-^h'J^on^9y40mol%, 
aa^5y42K)i%, ^f-^h'^j/'^op^^ysmoi 

'/ocomummzzix. TET^Bjfcftfw-css 

Ms ) 0. 4 0 (CH 2 =CH) 0 . 08 (CH 3 ) 1 . 0 iSIO, . 2 s (E) 
[0036j-e>««6 i^MHni/'iyiif'Jy 

l,l,3,3-rh7^^> ? ^n d r- , fy53.6g(22mol%), 
i^'7 x Y df 5 > 195. 2g (44nol % ) &TA , 3, 

5,7-f-h7^f-^^^Df h7^a d f- ) fyi44.0g(33mo 
1%) &ttji^*75xnt;i(rcKT SKRl7.8g. tt*l 

J(B5r§^. i«RJ6iKt:*5.9g, h;l^xyi95.8gS:Jp 

St, b^o *mm* h ;uxy«*i 

xy^^U#^ix^^;^y^-f Koyx y^'J 
^f-y$-^3SL, T^^^*UTTIBWa^(F) 

•J^odf^y314gS:^„ 
(QjB5)o.to«o.8fl<CH 8 )i.ooSiOo.8o ( p > 
[0 0 37] £J£0!I7 :*^^WHn^x>TKUS/ 
n^y<0^fR 

^««6k|3|«cO^)i-Cl,l,3,3-Th7^^^^n 
^y29«)l%, ^7xX/l^";<bdfj/i/5y57inol%, 
1,3,5,7-f Y^^i-)Vl"7ufb3lyu^yUtD\% 
(TyUMiftMWmtt.Kfolz^X. TfB¥^fi«^ 
(G)T'^$fL, ©^^1.5201^^-^7^^ Kny'x 

y^Uvodff-y^Tt. 

(C 6 H 5 ) 0 . 67 H 0 . 67 (CH 3 ) 1 . 0 oSi0 0 . 8 3 (G) 
[0038] £j£0|8 : KfotiJM \<Vi?x>XV l s 
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-Sim 6 1 muMfmci . 1. 3, 3- r f ?y -f/i^p 

=3r-9-yilmol% N i/'7i-;^ hJf^^5>-2lBol%. 
1,3,5,7— fh5^f;l-y^nf h ^P^Mf >68mol% 
<0 JD*^-»S. tPFflrfcRiSfc J: -5 T . Tf E¥*?*&j£ ^ 
(H)T3S3ft, IBSfW1.4353tf!)3r;^y-»N>f Hni/x 

(QH 6 ) 0 . 13 H 0 . 9 3(CH 3 ) 1 . l)() SiO 0 . 9V (H) 
[0 0 3 9] £j£fl|9 : *1MIJ»4 Hnj/'xy^Jy 

1%, v7x-;^Vh4f^^5V50K)l%, 1,3,5,7- 

£ftfc. 

(Q^)0.44H 0 .33(CH3) 1 . 67 SiO 0 . 78 (I) 

[0040] gJftffllO : XfMtJM Y o U v 

1%. ^7x-^i/'^hdf^^5y31mol%, 1,3,5,7- 

r h ?y f-yi^? n-f F 5 vp*^y38u»i%tf)jn*# 

fU ®Kf**n.5528c7)^/^yyW b'ny'xyiK'JyD 
*-^£ftfc. 

(C6H 6 ) 0 . 26 H 0 . 6 3(CH 3 ) 1 . 38 SiO 0 , 87 (J) 
[004 1]£*Sff|l 

£«W 1 TlS^WT'^SftST/l^^/l^W* U * 

ftS^/Ptfy^W Hnvxy^'j>-Ddf-tfy25.iS4 
», *-7*ywWl(Hfi<|^ORJ^«W)*0.5 

l . tt«i25Jif -r Xtf5ftanwflai>' u 3 - ymnmsm 

Srftfc. 

[0 04 2] CftfcKfett, ft$100BX«4HX«^10 

mm^^MtsS t ; » , *<n & 1 20vcrmm9it^ 

tz . Ztli&Wfr £K 0 tz L2(Xrc?90#fSWfX h * a 
Tfcfrfcofc. f#^n^«^iift(f5$S* { 32.0MPa(3. 
26kgf/m2) . 3 7DWfc6«70T* 0 , ^*589rac7)^ 

[0043] mm2 

ft&^tfy^-f Knvxy/ifJ^ndf9-y36.8S* 
as, y-/wi*o.5«»*, PL52(fifflfl:^l!w 
&£tt*E)o.5*fti!£8&u ttMmtmis v?->w 

[0044] £*l*BHStt, ^§100mmXfi4iuiXlf §10 



Ttfffr o fc . ft ^ilfcflMBWilBlHIMWOl . 7MPa (3. 
23kgf/n2). isaTDWmAX-hiO. jfcft589n«ic7)iS 
a**S90.1%Tft-5fc. 
[0045] 9&feffl3 

Hf&M 2 X'%tz (B) X'Tjk^tit T)V*r-)im%^X U * 

vo*Hfy looftliJ t £j£0i 7 rftfc (0 
flistTWyVN-f KPvx>.-K'Jva^-9-y31.3*JI 

«. ^-y^y-;P6i^o.5Mg|5, pl52(«*ms?»o 

&6jlHK>0.5ffft8*3teU fif«250^X<WJD« 

•fts^ f 3_ . 

[0046] LtimMk. *$10Q«xfi4MXff3lO 
■*>AI!fc:»L£», *O44200iC"C304HBflHI:S-B: 
fc. £ft£&ffla»&JR9fc*L2<XrcT^ia**F** 
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